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Second Births in Austria 
 
 





We investigate determinants of having a second child in Austria, a country which 
reached below replacement fertility in the early 1970s. In line with the findings 
for third-birth intensities by Hoem, Prskawetz, and Neyer (2001) we find that a 
mother’s socio-demographic status like religiousness and her number of own 
siblings are important determinants of second-birth intensities while her socio-
economic status like educational attainment and labour force attachment before 
childbirth lose significance once we control for her partner’s characteristics. 
Despite a strong two-child norm that prevailed for women of the birth cohorts we 
are studying, the incompatibility between motherhood and increasing labour force 
participation (as evidenced by lower birth intensities for mothers currently 
working) holds for second births in a similar way as for third births. 
 
 
1  Introduction 
 
Similar to other industrialised countries Austria experienced a drop in fertility 
from the mid-1960s to the late 1970s (Figure 1). Since then total fertility has 
stabilised at below replacement level, attaining a value of 1.42 in 2004. As 
evidenced in Figure 2, much of the decline in fertility is due to a fall in cohort 
parity progression rates at order two and above, i.e., in third and fourth births. 
(Parity progression ratios at parities 4 and 5 are very close to those for parity 3 
and therefore not shown in the diagram.) The pivotal role that third births had for 
the fertility decline in Austria has been studied by Hoem, Prskawetz, and Neyer 
(2001) with particular focus on the role of mother’s educational attainment, 
labour force attachment and family policies as determinants of the rate at which 
parents have a third child. Their findings indicate that much of the decline in 
third-birth intensity has been caused by increasing opportunity costs due to rising 
labour force participation among women under conditions of still unimproved 
compatibility of motherhood and childrearing. 
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Figure 1: 






















































































Source: Statistics Austria. 
 
To our knowledge there does not exist any in-depth demographic analysis of 
second-birth intensities in Austria except for some insights given in the study by 
Vencatasawmy (2002) and Buber and Prskawetz (2000). However, the former 
study focuses on the technical aspect of modelling strategies and is based on a 
different data source than the paper by Hoem, Prskawetz, and Neyer (2001) while 
the latter study focuses on the first birth event in a second union which can be a 
birth of order one, two or more for the respondent. An exhaustive analysis on 
determinants of second-birth intensities in Austria is lacking.  
Given that the two-child norm is widespread in Austria (cf. Gisser et al. 
1995)
1 and that the cohort parity progression ratio of order one has not declined 
that much, one may argue that the increase in opportunity costs of childbearing 
over time did not produce a similar decline in second-birth intensities as observed 
for third-birth intensities. We await variables like mother’s labour force 
attachment and calendar period to be less significant or at least to show up a 
smaller negative effect on second-birth intensities as compared to third-birth 
intensities. Similarly, we expect the effect of variables that represent strong 
family orientation (religiousness, number of respondent’s siblings) to be less 
significant for second births as compared to third-birth intensities, having in mind 
that strong values of family formation are not a key determinant of second births.  
                                                 
1  At least this holds for the cohorts of women studied in the Family and Fertility Survey on 
which our study is based. However, in a recent paper Goldstein, Lutz, and Testa (2004) found 
evidence that in the German-speaking parts of Europe the average ideal family sizes given by 
younger men and women have fallen as low as 1.7 children.   
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Figure 2: 
Probability of having a(nother) child by current parity. Austrian women born in 





































































Source: Statistics Austria (2005). 
 
While Hoem, Prskawetz, and Neyer (2001) restrict their study to women who 
had at least two surviving children from the same marital or non-marital union 
(which the authors term their birth union) we study second-birth intensities also 
for women who do not record any union or who have their first and/or second 
child in a higher-order union. By doing so, we account for the increasing risk of 
union instability over time. As summarised in Buber and Prskawetz (2000) not 
only has the share of non-marital fertility risen from 18 per cent in 1980 to 30 per 
cent in 1998, but also the total divorce rate increased from 18 per cent in 1970 to 
26 per cent in 1980 and 39 per cent in 1998. A cross tabulation of marriages in 
Austria by the family status of each partner at the time of marriage in 1998 
reveals that in three out of ten marriages at least one of the partners was divorced 
or widowed. Among couples who divorced in 1998, 34 per cent had no children, 
30 per cent one child, 27 per cent two children, and 9 per cent three or more 
children. As these numbers indicate, neglecting second-birth intensities for 
women out of a union and women in higher-order unions may produce a bias for 
our understanding of the trend in the progression to a second child.  
In our empirical analysis we therefore distinguish between two different 
samples. In a first step we study second-birth intensities in birth unions (i.e., 
children born in the same union as the first birth). We then extend the sample to 
include also women who record no union or different unions at the time of the 
first birth and in any month of observation thereafter. We expect higher birth 
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intensities in new unions for the second sample, mainly basing our argument on 
findings in stepfamily research (cf. Buber and Prskawetz 2000 and the references 
cited therein). By including less traditional family forms in the second sample we 
can test whether our proposed determinants for second-birth intensities are stable 
across alternative family forms. 
Second births have been studied in other European countries as well. In a 
pioneering study Hoem and Hoem (1989) have shown for Sweden that the 
transition to third births was explained by different factors as the transition to 
second births. While the woman’s employment status, her educational level and 
her civil status were the most significant determinants for second births, what was 
most important for third-birth intensities was demographic variables. For both 
events the results indicate that housewives have a higher birth risk compared to 
women with whatever labour force attachment and that education is positively 
correlated with birth risks. Focusing on the role that gender equality plays for 
fertility decisions, Olah (2003) compares second-birth intensities of Sweden and 
Hungary. The main finding is that in a society with stronger gender equality 
(Sweden) second-birth intensities are higher. Similar to Hoem and Hoem (1989), 
the results also evidence a higher risk of second births for higher educated 
women. Most of these studies refer to Scandinavian countries (e.g., Kravdal 1992 
and Hoem and Hoem 1989) but evidence of a positive effect of education on the 
transition to higher-order births has also been found for Austria (Hoem, 
Prskawetz, and Neyer 2001)
2 and West Germany (Huinink 2001).
3 However, as 
recent studies have shown, the effect of education is sensitive on how models are 
specified. In a study by Kravdal (2001) the higher birth intensities for higher 
educated women were re-examined. He shows that the positive effect on 
educational attainment disappears if births of all orders are modeled 
simultaneously. The sensitivity of the effect of woman’s educational attainment 
on second-birth intensities is also demonstrated in a study for West Germany by 
Kreyenfeld (2002). She finds that the higher transition rate of second births for 
college graduates tends to be confounded by various factors. After controlling for 
the partners’ characteristics and including unobserved heterogeneity factors, she 
                                                 
2   Hoem, Prskawetz, and Neyer (2001) argue that higher educational attainment may even reduce 
opportunity costs of childbearing for those women since the most important employer of better-
educated women is the public sector and this sector has had more protective labour contracts 
than most other sectors and therefore it is easier for women to combine work and parenthood in 
the public sector. 
3    Using data of the Family and Fertility Survey, Huinink (2001) finds for West Germany 
evidence for a polarization of completed fertility among college graduates, i.e., a high 
percentage of childless women among the college graduates but also a high percentage of 
women with two or more children. This aggregate level outcome may of course be consistent 
with either a positive or negative individual level correlation between education and fertility 
depending on the degree of polarization. 
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finds that the positive effect of female education becomes strongly negative.
4 
Regional level effects on second-birth intensities are studied by Hank (2002) for 
West Germany. The main conclusions are similar to the study by Kreyenfeld 
(2002) and applying multilevel analysis the study demonstrates that regional level 
fertility variations are mainly caused by differences in the spatial distribution of 
individual characteristics. In a recent study (Kreyenfeld and Zabel 2004) 
determinants of second-birth risks are studied for two countries with different 
welfare regimes, Germany and Great Britain. The major results from this 
empirical analysis are that age at first parenthood constitutes the most pronounced 
impact on second-birth risks, women’s full time work reduces second-birth risks 
in both countries, and similar to previous findings higher educational attainment 
increases birth risks. The latter effect is stipulated to be caused by different 
factors in both countries. For Germany the argument is that omitted partners’ 
characteristics produced the higher risk of highly educated women while for Great 
Britain the authors argue that omitted job characteristics or an income effect may 
be more important.  
As this short literature survey indicates, it will be of interest to compare our 
findings not only with those on third-birth intensities in Austria as studied by 
Hoem, Prskawetz, and Neyer (2001) but also with findings from other studies on 
second-birth intensities in various countries in Europe.  
We proceed by presenting the data and method of analysis in the next section 
before we introduce our covariates in Section 3 and present our results in Section 
4. We end up with a discussion in the final section.  
 
 
2  Data and method of analysis 
 
Our study is based on the Austrian Fertility and Family Survey (FFS) which was 
conducted in 1995-96 (Doblhammer, Lutz, and Pfeiffer 1997). In the survey, 
retrospective histories of partnerships, births, employment, and education were 
collected for 4,581 women and 1,539 men between the ages of 20 and 54. The 
overall response rate was 72 percent.  
For our analysis we select records of female respondents who had at least one 
surviving child. We have furthermore excluded foreigners since the difference in 
cultural backgrounds might affect birth intensities.
5 We have excluded records 
where the respondent adopted her first child, had twins at first birth or was over 
36 years at first birth because the childbearing behaviour of those women is likely 
                                                 
4   These unobserved heterogeneous factors may represent differences in preferences, abilities and 
family background variables that simultaneously affect educational attainment and fertility 
behavior. As argued by Kreyenfeld (2002) the hypothesis would be that family-prone college 
graduates select themselves into the sample of women at risk of a first birth. 
5   Non-Austrian women are also not representative of the foreign population due to the original 
sampling procedure (cf. Appendix 1 as taken from UNECE 1998).  
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to be different from others. In addition, we excluded a small number of records 
because they were incomplete or obviously erroneous. We also had to delete some 
non-exposure records.
6  
We distinguish between two sample frames. In the first sample, A, we further 
reduce the sample size by considering only women who had their first child in a 
marital or non-marital union
7, which we call their birth union. That is, we exclude 
women who did not record any partnership and among those who had at least one 
union we excluded those where the first child was born outside a union. In the 
second sample, B, we include women independent of their union status. A count 
of various exclusions is recorded in Appendix 2, Table A1. The number of 
women included in our analysis is 2,624 in sample A and 3,285 in sample B who 
recorded 1,761 and 2,301 second births respectively. The remaining records were 
censored at the death of the first child, at the date of any disruption of the birth 
union (in sample A), at the date of the adoption of a second child, or at interview, 
whichever occurred first (cf. Appendix 2, Table A2 for the count of decrements 
and censoring). To prevent reverse causality between the birth of a second child 
on the one hand and the respondent’s employment, educational histories, and 
other time varying covariates on the other, we backdated the event under study to 
seven months before a second birth. This is the time when the respondent must 
have been sure she was pregnant and finally decided to carry the pregnancy to 
term. For the same reason, the pregnancy with a second child at interview is 
censored by an identical mode.
8 For the first birth we used the recorded month of 
birth.  
We model the intensity of the conception of a second child using a piecewise 
constant exponential model (see Blossfeld and Rohwer 1995): 
 
h(t) = exp(αl(t)+A(t)β) 
 
Here l(t) is the number of the interval of constancy that contains time t, and αk  
is a constant associated with the kth time interval. A(t) denotes a row vector of 
categorical covariates (including also time-varying covariates, which may change 
their value over the process time), and β represents the associated column vector 
of coefficients assumed not to vary across time intervals. Our analysis produces 
maximum-likelihood estimates for the regression coefficients of the intensity 
model, which are presented in the form of relative risks.  
We split the duration variable (age of first child or months since first birth) 
into seven time intervals: less than one year, 1 year, 2 years, 3 years, 4 years, 5 to 
                                                 
6   Records with no exposure are those where the first child is born in the month of interview, 
where the first child died immediately after its birth (same month), or where the union 
dissolved at the birth of the first child. 
7   A union is defined as a co-residential relationship.  
8    We censored women who are pregnant at interview since we are not sure whether the 
pregnancy will result in a live birth. 
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6 years, and 7 or more years. Within each of these seven time intervals transition 
rates are assumed to be constant, but we allow transition rates to vary across the 
intervals. In a first step, we postulate that only the baseline transition rate—as 
given by the interval-specific constant transition rates αk—can vary across time 
intervals and that each covariate has the same proportional effect in each time 
interval. In a second step, we test for interactions between covariates and the 
duration parameter. The latter extension allows us to test whether the 
proportionality assumption of the regression model is justified for each of the 
covariates under investigation. 
We apply the program ROCANOVA (Martinelle 1993) which implements the 
maximum likelihood estimation of the coefficients of the transition rate model. 
For a comprehensive review of event history analysis as connected to indirect and 
direct standardisation in demography see Hoem (1987). 
We run regressions in a stepwise manner entering covariates in a systematic 
sequence. Causally more distant factors are entered before ones that are causally 
closer to the childbearing behaviour that we study. We exclude covariates if their 
removal constitutes a harmless misspecification (Hoem 1992, 1995), i.e., if their 
effect coefficients are not affected by the presence of other covariates and, in turn, 
the effect coefficients of other covariates are not affected by the removal of these 
covariates. Detailed results can be obtained from the authors on request. In the 
following sections we only present the final models.  
 
 
3  Covariates 
 
Variables that we control for and that are expected to influence fertility behaviour 
are drawn from theory and from empirical research.
9 We have grouped our 
regressors into four categories (cf. Appendix 2, Table A3): 
 
•  those that account for social background (number of siblings, 
religiousness); 
•  those that control for the respondent’s and her partner’s demographic 
characteristics (respondent’s age at first birth, partner’s age at birth of 
first child, number of current union, civil status and new union at any 
month of observation); 
•  those that account for educational attainment and labour force behaviour 
of the respondent and any partner (education of partner attained at start of 
birth union, respondent’s employment history, respondent’s educational 
attainment and current job status at any month of observation); 
•  those that account for business cycle and public policies (calendar period 
at any month of observation) 
                                                 
9   In particular, our starting point is Hoem, Prskawetz, and Neyer (1999, 2001). 
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The distribution of our data across the levels of various representations of 
these variables can be obtained by the authors on request.  
We expect individuals with a religious inclination and those who grew up 
with many siblings to have a higher second-birth rate, bearing in mind that these 
are women with a stronger family orientation. Similar to Hoem and Hoem (1989) 
we assume religiousness to be a stable personal trait and therefore the fact that 
religiousness is measured at the time of the interview should not distort our 
results. 
One of the most stable findings in fertility analysis is that the age at first birth 
has a pronounced effect on subsequent fertility events. We expect those who start 
childbearing at earlier ages to represent individuals with a higher priority on 
family life and subsequently to show up as having an increased risk of higher-
order births. We therefore control for the respondent’s and partner’s age at first 
birth. 
Since marriage remains an important indicator of a family-oriented life style 
we also include a covariate to control whether the woman lived in a marital or 
non-marital union in any month of observation (sample A) or alternatively in no 
union (sample B). To take account of the fact that fertility in higher-order unions 
may differ from fertility in a first union (cf. Buber and Prskawetz 2000), we also 
control for the order of the current union. In case of sample A, married women 
account for almost 90 per cent and women in a first union for almost 88 per cent 
of the time to exposure to the risk of a second birth event in our data. For sample 
B these numbers decrease to 68 per cent (married women) and 73 per cent (first 
union). By including union order as a control variable in both samples we may 
test whether the increased risk of a second child often found in stepfamilies 
(where the second child is at least the first child to one partner) also prevails in 
higher-order birth unions where the first child is born (sample A) and which is a 
higher-order union of at least one partner, but not necessarily a stepfamily 
(sample B). In case of sample B we also include a variable new union that records 
whether the current union is different to the birth union in which the first child 
was born. This variable allows us to test properly for the increased risk of a 
second child often found in stepfamilies.  
We consider the woman’s and her partner’s age at first birth as time-constant 
covariates while civil status, union number and new union are allowed to vary 
over the process time. 
We exclude the birth cohort of respondent as an explanatory variable since 
this variable is perfectly co-linear to the variables age and calendar period. 
Having to decide between the variable cohort and calendar period we prefer to 
control for the only variable counting for business cycle and changes in family 
policy. 
We controlled for educational attainment of the respondent (in any month of 
observation) as well as of the partner (at union formation). In both cases we have 
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grouped their educational level by attainment into (i) basic schooling (up to 9 
years), (ii) lower secondary education (includes apprenticeships and normally 
between 10 and 12 years of schooling), (iii) upper secondary education which 
encompasses the Austrian gymnasium and its equivalents, such as corresponding 
non-academic vocational training at a similar level (Berufsbildende höhere 
Schule), and (iv) tertiary education (including postgraduate studies, the training of 
teachers for primary school and for the gymnasium, training in art academies, and 
so on).
10 We assume the educational level of the partner to reflect an income 
effect, i.e., we expect that the family can better afford a second child and will 
have a higher second-birth rate if the partner is higher educated.  
The role of the mother’s educational attainment is not clear a priori. While 
postponement of fertility may commonly be associated with a substantial increase 
in women’s investment in higher or professional education (in response to 
increased returns to human capital, improved access to the labour market and 
more effective contraception (Kohler, Billari, and Ortega 2002), higher education 
may not affect the transition to higher-order births and completed fertility as 
discussed in several recent papers (cf. section one). Relying on the results of 
models with standard observable demographic variables as the guideline for our 
own study, we expect that mother’s educational attainment will affect the 
transition to a second child either positively or not at all.  
Since a woman’s family orientation may show up in her employment history 
it is important to control for her labour force attachment before and after a birth of 
a child. Not only may a change in employment status before and after the birth of 
a child indicate her childbearing plans but it may as well give evidence of how 
easy it is to combine childbearing and gainful employment. We adopt the 
representation of a woman’s employment experience from Hoem, Prskawetz, and 
Neyer (2001). In case of sample A, we consider three distinct employment spells: 
from age 15 to the start of the birth union, from the start of the birth union to the 
birth of the first child, and job activity during process time. For sample B, we 
aggregate the first two spells since not every woman may have a birth union and 
alternatively some women may have their two children in different unions. For 
each spell we only distinguish between two levels: either being employed (part or 
full time)
11 or not being employed at all. 
The variable calendar period is included to reflect both up- and downswings 
in the economy and major changes in family policies (cf. Hoem, Prskawetz, and 
Neyer 2001, p. 254). As regards family policy, certain turning points in parental 
leave regulations are considered. Parental leave, in fact, has been proved to be the 
one measure of family policy with the strongest impact on fertility (see, for 
                                                 
10   We have assigned the highest of our educational levels to a respondent when she has completed 
twenty months of tertiary instruction.  
11   For the first two spells the category “some employment” means to be employed at least one 
month; but for the variable “current job activity” (time-variant), we measure the women in each 
month of observation. 
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instance, Neyer 2003). For major changes in Austrian parental leaves policies see, 
for instance, Hoem, Prskawetz, and Neyer (1999). Here we stress only one of the 
major changes shown to have been particularly important and effective. It was the 
extension of optional paid maternal leave until the second birthday of a child that 
was introduced in 1990 (before: until the first birthday). We expect higher 
intensities of a second birth event during periods of economic upswing and when 
family policies become more generous as in the last periods of our observations. 
In any case, we also expect the period factor to reflect the slight downward 
secular trend in second-birth intensities over time.  
 
 
4  Results 
 
4.1  Second births in a birth union (sample A) 
 
We start by analysing reproductive behaviour of one-child mothers in a traditional 
coresidential family context, that may either be a consensual union or a marriage. 
We are interested in understanding which factors influence the choice of having at 
least two children and to what extent they do so. In particular, we shall contrast 
our results with the ones found in Hoem, Prskawetz, and Neyer (2001) for third 
births in Austria. 
As expected and found in other studies, we find the second-birth intensity for 
women who state to be very religious to be considerably higher, i.e., by 34 per 
cent. The second-birth intensity for women coming from larger families (two or 
more siblings) is 28 per cent higher than for women without siblings (Table 1). 
However, these effects are rather weak compared to the findings for third births 
(cf. Hoem, Prskawetz, and Neyer 2001) where very religious women had an 
excess risk of 85 per cent and respondents with three or more siblings still had an 
excess risk of 43 per cent above the level of respondents without siblings. The 
difference may be explained by the fact that Austria is a country with a strong 
two-child norm (Gisser et al. 1995, pp. 50-59) and hence variables picking up 
some orientation towards family are more significant when it comes to a decision 
of having a third as to having a second child. We found these two variables to be 
orthogonal
12 to the other covariates. So, although they are highly significant, we 
have removed them in the final model with only significant covariates.
13 
 
                                                 
12   We denote the variables number of siblings and religiousness to be orthogonal to the other 
variables included since their inclusion does not change the estimated effects of other 
covariates, nor does the selection of other covariates have much influence on the estimated 
effects of the siblings and religious variable.  
13   Although we proceed with a misspecification of the intensity model by excluding the covariates 
religiousness and number of siblings, we know that this misspecification is harmless (Hoem 
1992, Hoem 1995). 
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Table 1: 
Relative risk of a second birth by number of siblings and religiousness for women in 
a birth union in Austria 
 
Factors  p-value
Number of siblings     ***  0.000
none 1
11 . 0 6
2 or more  1.28
Religiousness  *** 0.000
very religious 1.34
less religious, not religious 1
 
*** highly significant, p-value=0.000;  ** significant at 1% level; *significant at 5% level. 
Log likelihood -9818.2; number of linear independent parameters 33. 
Notes:  Controlled for mother’s age at first birth, partner’s age at first birth, civil status, age of first child, 
education attained by mother, partner’s education, mother’s labour force attachment (age 15 to the start of birth-
union), mother’s labour force attachment (start of birth-union to first birth), mother’s current job activity, and 
calendar period.  
 
Table 2 presents estimations of the final model for second births in a birth 
union where we mainly kept significant covariates and insignificant covariates 
that are related to other significant variables (as demonstrated later on by 
regressions where we include various interactions between covariates). Among 
the variables that turned out to be nonsignificant and thus are omitted are the 
labour market participation of respondents before entering motherhood (the spells 
between age 15 and the start of a birth union, and between the start of the birth 
union and the birth of the first child) as well as the mother’s educational 
attainment (we will return to the latter variable in the following). Though calendar 
period also turned out to be non-significant we include this variable since it is 
significant in an interaction with the duration variable (presented later on). Note 
that the period factor is significant for third-birth intensities (cf. Hoem 2001) for 
which there is a much stronger decline in births across cohorts (as evidenced in 
Figure 2 in the introduction). 
Demographic variables as the age of the mother and the partner at first birth 
play a role in explaining the transition to a second child for women in a birth 
union. As expected, the relative risk decreases with age. While both ages are 
highly significant if considered separately, the importance of the mother’s age 
declines when her partner’s age is included, and vice versa (Table 3).  
Interactions between age of first child and either mother’s age or partner’s age 
at birth of first child improve the fit of the model.
14 Distributions pass from 
generally two peaks for younger parents to one peak and clearly shorter birth 
intervals for the older ones. 
 
 
                                                 
14   Detailed figures on interactions can be obtained from the authors on request. 
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Table 2: 
Relative risk of a second birth by mother’s age at first birth, partner’s age at first 
birth, civil status, number of current union, age of first child, partner’s education, 




Mother's age at birth of first child  *  0.019 
15-19    1   
20-21    1.02   
22-23    1.13   
24-26    0.96   
>=27    0.84   
Partner's age at first birth     **  0.006 
<=22    1   
23-24    1.00   
25-26    0.98   
27-29    0.78   
>=30    0.84   
Civil status    ***  0.000 
cohabiting    1   
married    2.01   
Number of current union    ***  0.000 
1    1   
2    0.69   
3+    0.60   
Age of first child    ***  0.000 
<1    1   
1    2.32   
2    2.36   
3    1.77   
4    1.02   
5 and 6    1.11   
>=7    0.20   
Partner's education    ***  0.000 
basic    1   
lower secondary    0.84   
upper secondary    1.00   
tertiary    1.35   
Mother's job activity    ***  0.000 
not employed    1   
employed    0.73   
Calendar period      0.216 
1960-1973    1   
1974-1979    0.85   
1980-1987    0.86   
1988-1990    0.86   
1991-1992    0.84   
1993-1996    0.83   
 
*** highly significant, p-value=0.000;  ** significant at 1% level; *significant at 5%. 
Log likelihood -9863.4; number of linear independent parameters 27. 
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Our regression further exhibits that being married more than doubles the risk 
of having a second child, compared to cohabiting couples. Similarly, the risk of 
having a second child is higher if it is the mother’s first union as opposed to a 
higher-order one. Marital status and the stability of unions are therefore strong 
indications of family building in Austria, at least during the life segment we 
consider in our analysis. 
 
Table 3: 
Relative risk of a second birth by mother’s and father’s age at first birth in different 
models for women in a birth union in Austria 
 
    Model 1 Model 2 Model 3 
     p-value p-value   p-value 
Mother's age at 
birth of first child 
   
** *  0.000    
 
*  0.019 
15-19   0.94  0.88  
20-21   0.93  0.90  
22-23   1  1  
24-26   0.80  0.84  
>=27   0.68  0.74  
Partner's age at 
birth of first child 
 
 
 ***  0.000 
 
**  0.006 
<=22     1 1  
23-24     1.02 1.00  
25-26     1.00 0.98  
27-29     0.76 0.78  
>=30     0.77 0.84  
Log likelihood    -9870.7 -9869.3 -9863.4  
Independent parameters   23    23      27   
 
*** highly significant, p-value=0.000;  ** significant at 1% level; *significant at 5%. 
Notes: Controlled for civil status, number of current union, age of first child, partner’s education, mother’s current job 
activity, and calendar period. 
 
For educational attainment we find similar results as Hoem, Prskawetz, and 
Neyer (2001) found for third births. Firstly, the significance of the educational 
attainment of mothers is lower than that of the partners’ educational attainment 
and it loses significance once we add both variables into our regression (Table 4). 
In particular, a high educational attainment of women mainly appears to function 
as a signal about their partners’ high educational level. The effect coefficients of 
the partners’ education finally suggest that, in a similar way as for third births (cf. 
Hoem, Prskawetz, and Neyer 2001), one may distinguish two cultures in 
childbearing behaviour in Austria. In families where the partner has either no 
more than basic or higher educational attainment, second-birth intensities are 
elevated when compared to families where the husband has lower or upper 
secondary education. The elevated second-birth intensity for families where the 
partner has higher educational attainment may represent a positive income effect 
on second births and is more pronounced than a similar effect for third births in 
Hoem, Prskawetz, and Neyer (2001). Figure 3 shows that this positive effect 
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appears as higher birth intensities at the very short duration since the first birth. 
Evidently highly educated couples have their second child at a faster pace.  
 
Table 4: 
Relative risk of a second birth by education attained by the mother and her partner 
in different models for women in a birth union in Austria 
 
  Model 4  Model 5  Model 6 
     p-value  p-value p-value 
Education attained by 
mother 
 
   0.170 
 
     
 
   0.531 
basic   1             1   
lower secondary    0.93             0.93    
upper secondary    0.96             0.89    
tertiary   1.14             0.92    
                    
Education attained by 
partner 
 
     
 
***  0.000 
 
*** 0.000 
basic          1    1   
lower secondary          0.84     0.86    
upper secondary          1.00     1.04    
tertiary          1.35     1.40    
Log likelihood   -9874.5     -9863.4      -9862.3 
Independent parameters    27      27      30   
 
*** highly significant, p-value=0.000;  ** significant at 1% level; *significant at 5% 
Notes: Controlled for mother's age at first birth, partner's age at first birth, civil status, number of current union, 
age of first child, mother’s current job activity, and calendar period. 
 
Figure 3: 
Relative risk of second birth by partners’ education and age of first child for women 
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Note: Data are standardised for mother’s age at birth of first child, partner’s age at birth of first child, civil 
status, number of current union, mother’s job activity, and calendar period (p-value 0.068). 
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For mothers’ labour force participation we again find similar results as for 
third births in Hoem, Prskawetz, and Neyer (2001). The effect of the labour force 
attachment before the birth of the first child is not significant. For women who are 
not employed after the birth of their first child, the relative risk of a second child 
is elevated by 37% compared to one-child mothers who are currently employed. 
We may argue that the first category are women who plan for a second child and 
therefore abstain from labour force participation for some time. In opposition to 
the findings in Hoem, Prskawetz, and Neyer (2001) we do not find any substantial 
difference in the speed of childbearing for second births between employed and 
non employed mothers. 
As commonly found, our results (Table 2) also indicate a non-monotonic 
relation between second-birth intensity and age of first child. Similar to third-birth 
intensities, relative risks for second births peak at the first/second year of the 
previous child and thereafter decline. 
Although the variable calendar period is not significant (Table 2), we found a 
similar interaction result as in Hoem, Prskawetz, and Neyer 2001 for the period 
1993-1996 when considered together with the age of the first child (duration 
variable) (Figure 4; in order not to clutter up the diagram, we have left out the 
curves for 1974-79, 1980-87, and 1988-90 which are qualitatively similar to the 
one for 1960-73). Unlike Hoem, Prskawetz, and Neyer (2001) who found a 
prolongation of third-birth intervals between 1960-1973 and 1991-92, we observe 
no such postponement for second-birth intensities. However, for 1993-96 our 
results are in accordance to their findings: the curve of second-birth intensities 
moves toward shorter birth intervals. As extensively discussed in Hoem, 
Prskawetz, and Neyer 2001, the speeding up of childbearing may have been 
caused by the extension of parental leave in the mid-1990s from one to two years.  
 
Figure 4: 
Relative risk of second birth by calendar period and age of first child for women in a 
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Note: Data are standardised for mother’s age at birth of first child, partner’s age at birth of first child, partner’s 
education, civil status, number of current union, mother’s job activity (p-value 0.005).  
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4.2  Second-birth risks of one-child mothers in general  
(sample B) 
 
Since childbearing is not restricted to a single union and may even not be 
connected to a union, it is important to revise our traditional concept of families 
and reproductive behaviour. We therefore extend the sample design to include 
women whose children were not born in any union or who have experienced 
union breakup after the first birth. The question then arises whether second 
children in higher-order unions still arrive at a lower rate, as was the case for 
second children in first unions in our previous sample (Table 2) where we 
excluded stepfamilies. Since the second child of a woman might be the first child 
of her partner, and since the effects of a couple’s attitude to childbearing may 
vary with their combined parity, we are interested whether the effect coefficients 
on the various covariates will change.  
Our results indicate that the effect coefficients for siblings and religiousness 
(Table 5) are similar to the results where we only consider one-child mothers in a 
birth union (Table 1). We continue with the final model for one-child mothers 
(Table 6) where we only keep significant variables and those that are not 
orthogonal to other covariates included.  
 
Table 5:  




Number of siblings  *** 0.000 
none 1  
1 1.06  
2 or more  1.26  
Religiousness  *** 0.000 
very religious  1.30  
less religious, not religious 1
 
*** highly significant, p-value=0.000;  ** significant at 1% level; *significant at 5%. 
Log likelihood -13343.5; number of linear independent parameters 30. 
Notes: Controlled for mother’s age at first birth, civil status, number of union, new union, age of first child, 
education attained by mother, mother’s labour force (age 15 to first birth), mother’s current job activity, and 
calendar period. 
 
Most of the covariates have the same effect as in the more restrictive sample 
we considered in the previous section. The relative risk of a second child is lower 
for older mothers and for mothers that cohabit or stay in no union at all. Up to the 
second birthday of the first child the relative risk of a second child increases, after 
that it goes down. Educational attainment of the mother is not significant and 
we keep it in the final model only because it had an influence on the effect 
coefficients of her labour force attachment.  
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Table 6: 
Relative risk of a second birth by mother’s age at first birth, civil status, number of 
union, new union, age of first child, education attained by mother, mother’s labour 
force attachment (age 15 to first birth) and current job activity, and calendar period 
for Austrian women 
 
Factors  p-value 






Civil status  *** 0.000 
married 1
cohabiting    0.49
not in a union   0.37
Number of current union  ** 0.007 
11
21 . 3 9
3-4 0.86
none 1.08
New union  *** 0.000 
no 1
yes 1.45
Age of first child  *** 0.000 
<1 1
12 . 1 4
22 . 1 2
31 . 6 5
41 . 0 3
5 and 6  1.16
>=7 0.29





Mother’s labour-force attachment, 
age 15 to first birth 
*  0.019 
no employment 1
some employment 1.16
Mother's job activity  *** 0.000 
not employed 1
employed 0.69








*** highly significant, p-value=0.000;  ** significant at 1% level; *significant at 5%. 
Log likelihood -13361.8; number of linear independent parameters 27. 
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One of the most striking differences with respect to our results in Table 2 is 
the change in the effect coefficients on the number of unions. If we extend our 
sample and also include stepfamilies, second-birth intensities are highest if the 
mother is currently in her second union.
15 Our finding can be explained by the 
fact that a second child born in a second union is the first shared child in a new 
union of the respondent. From the literature (cf. the review in Buber and 
Prskawetz 2000) we know that a first shared child may confer different functions 
(union commitment effect for both partners, parenthood effect for the partner for 
which the first shared birth in a higher-order union is also his (her) first birth, 
sibling effect if pre-union children act as half-siblings). Our results indicate that 
some of these effects are strong enough to increase the relative risk of a second 
birth in a higher-order union.  
Support to our hypothesis is given by the increased risk of a second birth for 
mothers who are currently living in a new union (Table 6). An interaction 
between the variables union order and new union (Figure 5) indicates that the 
elevated risk for a second birth mainly holds for mothers currently living in a 
second union. Moreover, as an interaction between the union order and the age of 
the first child (Figure 6) indicates, for mothers in unions of order two the relative 
risk of second births shows two peaks. The first peak is attained at a relatively 
young age of the first child while a second peak is obtained when the first child is 
already 5 to 6 years of age. We interpret this latter peak to be mainly caused by 
stepfamily fertility, i.e., second births of the woman that are the first birth in a 
new union of hers.  
 
Figure 5: 
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Note: Data are standardised for mother’s age at birth of first child, civil status, education attained by mother, 
mother’s labour force attachment (age 15 to first birth) and current job activity, calendar period, and age of first 
child (p-value 0.002). 
                                                 
15   No women of our sample lived in a union of order 5 or more.  
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Figure 6: 
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Note: Relative risks are not represented for respondents in their third or fourth union due to their very low 
exposure time. 
Data are standardised for mother’s age at birth of first child, education attained by mother, mother’s labour force 
attachment (age 15 to first birth) and current job activity, civil status, new union, calendar period (p-value 
0.001). 
 
Calendar period and respondent’s job activity between age 15 and birth of the 
first child become significant in the new sample with those being employed 
before the first birth showing a slightly higher risk for a second child. We caution 
to put too much emphasis on this result since it may be partly caused by not 
controlling for the partners’ characteristics. (We aim to include partners’ 
characteristics in our further work.)  
Besides the main effects presented in Table 6, our results indicate a further 
significant interaction between age of first child and civil status (Figure 7) and 
between age of first child and employment status before the first child (Figure 8). 
From Figure 7 we may deduce that cohabiting mothers have a lower relative risk 
of a second child, independent of the duration since their last birth.
16 The result 
that married mothers and mothers who are not living in a union show almost 
identical shapes of the relative risk of a second child may be related to a specific 
family policy prevalent in Austria. The latter result may confirm the incentive to 
                                                 
16   Notwithstanding the main effects obtained in Table 6, married and lone mothers have similar 
second birth risks in Figure 7. This may be explained by the fact that the variables union 
number and civil status coincide for lone mothers. Once we included the interaction civil status 
and age of first child the coefficient for the category „none“ for the variable union order 
decreased to 0.38. Obviously the low value of the coefficient „not in a union“ for civil status in 
Table 6 indicates that its effect has been taken up by the coefficient „none“ for union order in 
Table 6.  
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start living together (or to claim that this is the case) really only some time after 
the birth of a first shared child related to the single-mother benefit.
17 Similarly the 
result that women with some labour market experience before the birth of their 
first child have a higher risk to have their second child shortly (1-2 years) after the 
birth of the first child could resemble specific features of the Austrian parental 
leave policy (Figure 8).
18 Though significant, the interaction between calendar 
period and age of first child does not show the clear pattern of first postponing 
and then anticipation of second births as a consequence of a change in the length 
of the maternal leave period as evidenced in Hoem, Prskawetz, and Neyer (2001). 
It may be that women who have their first two children in the same birth union 
are more family oriented and are more likely to take advantage of changes in 
family policies through the pattern of their birth spacing. 
 
Figure 7: 
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Note: Data are standardised for mother’s age at birth of first child, number of union, new union, education 
attained by mother, mother’s labour force attachment (age 15 to first birth) and current job activity, and calendar 




                                                 
17   A special maternity leave payment to lone mothers was established in 1984 (Vikat et al. 2004). 
18   It is part of the system that employed women are required to be on (fully paid) leave from work 
during a mandatory maternity protection period, which lasts for 16 weeks (8 weeks before the 
projected time of delivery and 8 weeks after actual delivery). To be entitled to the maternity 
protection period, women must normally have worked for four weeks prior to this period.  
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Figure 8: 
Relative risk of second birth by labour force attachment from age 15 to first child 
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Note: Data are standardised for mother’s age at birth of first child, civil status, number of union, new union, 
education attained by mother, mother’s job activity, and calendar period (p-value 0.027). 
 
 
5  Discussion 
 
In this paper we have presented an in-depth analysis of second-birth intensities for 
Austrian women of birth cohorts 1941 to 1976; a population where cohort fertility 
declined from 2.32 children per woman of those born in 1949 to 1.64 of those 
born in 1965 (cf. Frejka and Sardon 2004, Table 2). At the same time a 
postponement of fertility took place. While 62.4 per cent of the cohort fertility 
was reached up to the 27
th birthday for women of the birth cohort 1940, this 
number declined to 51.3 per cent for the birth cohort 1965 (cf. Frejka and Sardon 
2004, Table 3). Much of the decline in total cohort fertility may be explained by a 
pronounced decline in higher-order (3+) births (cf. Frejka and Sardon 2004, 
Figure 8) and an increase of the proportion of childless women from around 12 
per cent for the 1940 birth cohort up to 20 per cent for the 1965 cohort. A study 
by Hoem, Prskawetz, and Neyer (2001) has offered a first in-depth study of the 
decline in third-birth intensities for Austria for women of birth cohorts 1941 to 
1976 and concluded that the incompatibility of motherhood and labour activity 
during times of increasing educational attainment by, and labour market activity 
of, women has caused this pronounced drop in births of order three. Though less 
pronounced, a decline in cohort fertility can also be observed for second births 
(cf. Frejka and Sardon 2004, Figure 8). In a country with a strong two-child norm 
in which parity progression ratios of order one have been rather stable over the 
last decades (cf. Figure 2) it is therefore interesting whether the drop in second-
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birth order fertility may be explained by similar determinants as have been 
identified for the drop in higher-order births. In this paper we therefore studied 
second-birth intensities and compared the results to (a) previous findings for 
third-birth intensities and (b) other European studies on second-birth intensities. 
Our main findings can be summarised as follows: 
•  Social background variables are less important for second births than 
for third births, indicating that second births are not restricted to the 
same extent to women with strong values towards family formation.  
•  In line with previous findings, age at first childbearing plays an 
important role to understand higher-order birth intensities. There is a 
positive impact of both partners’ younger age on second-birth risks.  
•  In line with previous findings for third births and other studies on 
second births we find that educational attainment of mothers loses 
significance once we control for their partners’ educational 
attainment. In a country like Austria where the male breadwinner 
model is prevalent, the partner’s educational characteristics obviously 
reflect an important income effect. We found this income effect to be 
more pronounced for second births as compared to third births. 
•  In line with previous findings for third births in Austria we find that a 
respondent’s labour force attachment before the first birth does not 
affect birth intensities. For mothers employed during any months 
after the first birth we find a lower risk of a second child as compared 
to mothers without employment. These findings are consistent also 
with results found for second births in West Germany.  
•  Other than in the case of third-birth intensity we could not find a very 
pronounced postponement effect by time since previous birth over 
calendar period for second births. Also the fact that higher-order 
births have been brought forward to occur at shorter birth intervals 
during the period that followed the extension of maternal leave period 
up to the child’s second year in 1990 could not be found with the 
same clarity as for third births.  
•  An extension of the sample that also includes women whose first 
child was not born in a union, or who were not subsequently living in 
the same union where the first birth was born, indicated that second-
birth intensities are higher in unions of order two. We interpret these 
findings as evidence for increased birth intensities in stepfamilies.  
In summary, our results for second-birth intensities in Austria confirm most of 
the findings on second-birth intensities found for West Germany (Kreyenfeld and 
Zabel 2004), a country with a welfare system similar to Austria. Compared to 
previous findings for third-birth intensities in Austria, the determinants of second 
births are similar with some noteworthy exceptions such as a stronger effect of 
partner’s educational attainment and a smaller effect of family policies and 
values. Despite a strong two-child norm that prevailed for women of the birth 
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cohorts we are studying, the incompatibility between motherhood and increasing 
labour force participation (as evidenced by lower birth intensities for mothers 
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Appendix 1: FFS Survey Sample Characteristics 
 
In Austria, the sample was stratified disproportionally in order to be 
representative for each of the nine Austrian provinces (‘Bundesländer’), in 
addition to Austria as a whole, so as to make regional analysis and within-country 
comparison possible. Within each ‘Bundesland’, the sample was stratified 
disproportionally according to sex (3 women interviewed for every 4 respondents) 
but proportionally according to municipality size. Altogether, samples were then 
drawn in 354 randomly selected municipalities and in all districts of the capital 
Vienna. The questionnaire was identical for men and women except that the male 
version lacked questions on abortions and stillbirths. Non-Austrian citizens were 
also interviewed, but Non-Austrians not fully familiar with the German language 
are underrepresented. Interviews were done through personal interviews and by 
using laptop computers that allowed permanent and immediate plausibility 
checks. Refusing the interview was more common in larger municipalities. As a 
result, the sample is likely to be biased according to socio-psychological 
characteristics. Non-responses were significantly higher among respondents 
above age 40 and/or with only lower education. Most, but not all, of the resulting 
under-representation of these groups was corrected by additional interviews 
during the final month. An interesting result regarding the validity and reliability 
of the interviews was obtained from interviewing the interviewers. According to 
their assessment, 82% of respondents gave at least reliable answers. Questions on 
children ever had, on fertility preferences, and on the education and occupation 
biographies were answered with high reliability, while the highest degree of 
unreliability was found on household income, and the distribution of household 
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Appendix 2 
 
Table A1:  
Counts of exclusions 
 
 
Sample A: One-child 
mothers in a birth union    
Sample B: All one-child 
mothers considered   
1. Males  1539  1.  Males  1539 
2.  Never lived in a union  668  2.  Childless  1062 
3. Childless  546  3.  Birth not ordered  14 






First child adopted 
Twins at first birth 
20 
27 
5.  First child adopted  19 
6.  Twins at first birth  27 
6. 
 
Age of mother at birth of first 
child >36 years 
23 
7.  First birth out of a union  546 
8.  Age of mother at birth of 







st child at 
interview 




9.  Pregnant with 1
st child at 







10.  No response about siblings  8  11.  No answer about religiousness  12 
11. Foreign  nationality  99       
12. No  exposure  13       
13.  No answer about partner’s  45      
         Sum  3541      Sum  2847 
 
Note: Numbers of exclusions are obtained by subtracting a set from the previous overset according to the order 
given in the table. 
 
Table A2: 
Count of decrements (total occurrences and censoring) 
 
 
Sample A: One-child 
mothers in a birth union    
Sample B: All one-child 
mothers considered 
 
1.  No second child  544  1.  No second child  920 
2.  Second child  1761  2.  Second child  2301 
3.  Second child adopted  3  3.  Second child adopted  4 
4.  Birth union split  269  4.  First child died before interview  15 








6.  Pregnant with second child at 
interview 
 
38       
          Sum  2624                      Sum  3285 
 
Note: Counts of decrements are presented as calculated before dropping the missing values about partner’s age 
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Table A3:  
List of covariates 
 
  Sample A: One-child mothers in a 
birth union 




Covariate Levels  on  the 
covariate 
Type of  
covariate 




Number of siblings  Time-
constant 
Number of siblings  Time-
constant 
  1) None      1) None   
  2) 1      2) 1   





 1)  Very 
religious 
   1)  Very 
religious 
 
 2)  Less 
religious, not 
religious 
















































  3) No answer      3) No answer   
Respondent’s age  
at birth of first child 
Time-
constant 
Respondent’s age  
at birth of first child 
Time-
constant 
  1) 15-19      1) 15-19   
  2) 20-21      2) 20-21   
  3) 22-23      3) 22-23   
  4) 24-26      4) 24-26   
  5) >=27      5) >=27   




   
 1)  <22         
 2)  23-24         
 3)  25-26         
 4)  27-29         
 5)  >=30         
  6) no answer         
Number of current union  Time-
constant 




  1) 1      1) 1   
  2) 2      2) 2   
  3) 3+      3) 3   
       4)  4  
       5)  5+   
        6) out of union   
     New union  Time- 
varying 


























       2)  yes   
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Table A3 (continued) 
  Sample A: One-child mothers in a 
birth union 
Sample B: All one-child mothers 
considered 
 Type of    
 covariate 
Covariate Levels  on  the 
covariate 
Type of  
covariate 




Civil status  Time-
varying 
Civil status  Time-
varying 
  1) Cohabiting       1) Not in a union 




























       3)  Married   








  1) Basic      1) Basic   
  2) Lower secondary    2) Lower secondary 
  3) Upper     3)  Upper   
  4) Tertiary     4)  Tertiary   
Education attained by 




   
 1)  Basic        
  2) Lower secondary       
  3) Upper secondary       
 4)  Tertiary        
Respondent’s labour  
force attachment, age 15 
to start of birth union 
Time-
constant 
Mother’s labour force 
attachment,  
age 15 to first birth 
Time-
constant 
  1) No employment     1) No employment 
  2) Some employment    2) Some employment 
Respondent’s labour  
force attachment, start of 





  1) No employment       























































































  2) Employed    2) Employed 
Calendar  period  Time-
varying 
Calendar  period  Time-
varying 
  1) 1960-1973    1) 1960-1973 
  2) 1974-1979    2) 1974-1979 
  3) 1980-1987    3) 1980-1987 
  4) 1988-1990    4) 1988-1990 
  5) 1991-1992    5) 1991-1992 






























































        
DURATION VARIABLE: Age of first child 
 
 